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Description 

[0001] The invention relates to pharmaceutical compositions derived from microemulsion-based gels and method 
for their preparation. The invention further relates to gels as such based on o/wtype microemulsions ormicroemuisions 

5 of bicontinuous structure. 

[0002] Since the year 1 990 water soluble enzymes have been immobilized in microemulsion-based gels (G D Bees, 
Thesis, University of East Anglia, (1990); G D Rees et a}., Biochim Biophys Acta, 1073. (1991), 493; G D Rees & B H 
Robinson, Advanced Materials 5, (1993), 608; G D Rees et al., Indian J Chem, 32B, (1993). 30). The microemulsions 
used are of a water-in-oil type (w/o or °water in oil") in which the enzyme is dissolved in water droplets sun-ounded by 

10 oil. For the stabilization of these microemulsions only surfactant AOT, which will be presented in greater detail later, 
has been used. Due to addition of gelatine and water the microemulsion is brought into a suitable form which can be 
added into the reaction vessel and, after the reaction has finished, removed therefrom. Hence the enzymes in a mi- 
croemulsion-based gels are again available for use in the next reaction. However, these gels can be used only in 
organic solvents. 

J5 [0003] This invention relates to employment of said microemulsion gel technique as dosage forms of drugs, in par- 
ticular systemic, lil^e oral dosage forms. Depending on whether the drug is lipo-solubleorwater soluble, a microemulsion 
which is of an oil-in-water type (o/w, "oil in water") or a water-in-oil type (w/o, "water In oil") or a microemulsion with a 
so-called bicontinuous structure is used The concept bicontinuous structure will be considered In greater detail later. 
[0004] So far no workable pharmaceutical preparation has been presented In which the drug Is immobilized in a 

20 microemulsion-based gel. 

BACKGROUND 
Microemulsions 

25 

[0005] Due to their excellent dissolution properties microemulsions have been increasingly used in various techno- 
logical fields. They are used, for instance as detergents, in oil recovery and as the reaction environment of enzyme 
catalysts. 

[0006] Microemulsions are also used as dosage forms of drugs. The British patent publications GB 2222770, 22281 98 
30 and 2257395 describe microemulsion concentrates containing cyclosporin which form o/w type microemulsions after 
addition of water. 

[0007] Microemulsion denotes a thermodynamically stable and optically Isotropic solution which consists of water 
(or more generally hydrophllic component), oil (or more generally lipophilic component) and surfactant which denotes 
a surface active substance with an amphilic character. Microemulsions are macroscopically, e.g. when observed vis- 
35 ually, homogeneous one-phase solutions. However, if observed on microscopic level, it Is noted that they are most 
heterogeneous. Microemulsions are composed of microscopic continuous domains of water or oil which are separated 
from one another by a monomolecular layer of the surfactant. The role of surfactant is stabilization of the microemulsion, 
for instance through decreasing interfacial tension. The microemulsion is of an oil-in-water type (o/w, "oil in water"); a 
water-in-oil type (w/o, "water in oil") or has a bicontinuous structure (will be explained in more detail later). 
40 [0008] The monomeric solubility of the surfactant both in water (hydrophllic component) and In oil (lipophilic compo- 
nent) must be low so that the surfactant could form a microemulsion with the highest possible stability. 
[0009] The surfactant may be ionic or non-ionic. If the surfactant is ionic, it must have two hydrocarbon chains to 
form a microemulsion. If the Ionic surfactant does not have two hydrocarbon chains, a neutral Inorganic salt and a co- 
surfactant must be added. A short-chain alcohol Is often used as the co-surfactant. When a two-chained ionic or a non- 
45 ionic surfactant is used, the microemulsion may be fonned without any additives. In case the surfactant is too lipophilic 
to form spontaneously microemulsions in water, a component like ethanol may be added which reduces hydrophilicity 
of water. Due to its high solubility in water, ethanol is not considered to tal<e part in the fonnation of a stabilizing interface 
but to remain in water. Hence it is often called as co-solvent. 

[0010] Figure 1 shows the phase diagram of an idealized oil-water-surfactant model system (Kemia-Kemi Vol. 20 
50 (1993) 197). The phase diagram exhibits, in addition to two-phase (W I and W II) and three-phase (W-lll) regions, a 
wide one-phase region (W IV), in which the microemulsions appear. On examining the phase diagram one finds from 
a region near the water corner an o/w type microemulsion in which there are oil droplets surrounded by the surfactant 
In water. In a corresponding way, in a region near the oil corner, a w/o type mk:roemulsion is fomied. Between these 
two regions is a region In which the structure of the microemulsion is bicontinuous. It is possible to solubilize water 
55 soluble or liposoluble materials, especially macromolecules or parts thereof which have amphilic properties, into water 
droplets or oil droplets or into bicontinuous structures. 



2 
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Gelatination and gels 

[001 1 ] By gelatinizing or gel formation is traditionally meant formation of a colloidal suspension in which the dispersed 
particles (lyophilic sol) partly coagulate so that a gel is fomied. The particles in a lyophilic sol are stable because they 
3 are solvated. The gel formed is a threadlike mass containing a major part of the solvent. The final result is a pseudosolid 
or jelly-like product. One gelatination agent generally used is gelatin which is a naturally occuring polypeptide. Gelatin 
is insoluble in cold water but in wamri water it dissolves and gelatinizes upon cooling the solution. When the solution 
is warmed, the gel reverts into a sol, i.e. the gel formation is reversible. 

10 Microemulsion-based gels 

[0012] Gels denote soft, solid or pseudosolid systems comprising of two or more components one of which is a liquid 
constituting a major part (K Almdal et aL, Polymer Gels and Networks 1^ (1993) 5-17). The mutual gel fomiation of 
gelatin and microemulsion was first described in the literature in 1986 (Haering G & Luisi PL, J Phys Chem 90:5892 

15 (1986); Quellet G & Eicke HF, Chimica 40:233 (1986)). The microemulsion in question was a w/o type microemulsion 
of water, isooctane and a sodium 1,4-bis (2-ethylhexyl) sulfosuccinate, which is generally called AOT When small 
amounts of gelatin is added to this w/o microemulsion, the gelatin chains are enclosed into colloidal water droplets 
while part of the hydrophobic side chains of the gelatin chains adsorbs on the interface of the water droplet. Here 
gelatin acts as a co-surfactant. These gelatin-water droplets are 20 - 80 nm in size. At this stage the system fomis a 

20 sol in which droplets appear as single colloidal particles as shown in Figure 2A. However, attractive forces exist between 
the droplets. When an aqueous solution of gelatin is added or temperature Is decreased, the sol changes into an 
electrically conductive cross-linked network of water droplets or a gel, shown in Figure 2B. The transformation from 
sol into gel takes place In a very narrow temperature and water-gelatine concentration range. The change Is reflected 
in viscosity, electrical conductivity and optical rotation. These microemulsion-based gels, like pure microemulsions, 

25 have different phase behaviour depending on their composition and behaviour (Quellet G & Eicke IHF, Chimica 40:233 
(1986)). 

[0013] The literature further discloses other types of gels, i.e. lecithin gels (Scartazzini R & Luisi PL, J Phys Chem 
92:829 (1988); Luisi PL et al.. Colloid Polymer Science 268 (1990) 356) which are called organogels. These gels are 
not, however, fomied by gelatination of microemulsions by a separate gelatinizer. These gels are fonned simply by 

30 adding a very small amount of water into a solution of an organic solvent and lecithin. 

[0014] The above gels based on w/o type microemulsions are suitable for various technical applications like immo- 
bilization of enzymes and as membranes in separation processes. Due to the toxicity of the AOT surfactants, the 
microemulsion-based gels described in the literature cannot be used as carriers for dmgs. especially not for oral and 
other systemic phamaceutical preparations. In patent publication WO 86/02264, the year of application being 1985, 

35 the inventor Luisi PL suggests an idea that w/o type microemulsions brought into a gel fonn could be applied as a 
pharmaceutical can-ier and mentions that the AOT surfactant could be replaced with another surfactant. However, there 
are presented no examples of microemulsion-based gels based on other surfactants than AOT. In his article several 
years later ( PL Luisi et aL, Colloid Polymer Sci. 268 356-374 (1 990)) the authors state at the end of the article that 
application of microemulsion-based gels in the field of cosmetics and pharmaceutics is problematic because AOT and 

40 organic solvents used would have to be substituted with pharmaceutically acceptable alternatives. It is further empha- 
sized that it is not yet clear to what extend substitution of AOT is possible. 

[001 5] The British patent GB 2222770 discloses phannaceutical microemulsion concentrates, which after the addi- 
tion of water fomn oii-in-water microemulsions. The microemulsion contain cyclosporin as active substance, in the text 
it is said that water and a thickening agent can be added to the microemulsion to give a gel. The document does not, 
45 however, disclose the use of gelatin or any of the poiysaccarides agaorse, agar, pectin or can-ageen as gelatinizer. 

THE INVENTION 

[0016] Thus it can be concluded that according to the literature it has not been possible to produce acceptable 
50 pharmaceutical preparations from w/o microemulsion-based gels known per se. 

[0017] Such microemulsion-based gels that are based on o/w type microemulsions or microemulsions with bicon- 
tinuous structures have not at all been described in literature. 

General description of the Invention 



[0018] The characteristic features of the invention are disclosed in the claims. 

[0019] This invention thus relates to a pharmaceutteal composition derived from a microemulsion-based gel with an 
o/w- or bicontinuous structure and a method for its preparation. The invention further relates to gels as such that are 
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based on o/w-type microemulsions or microemulsions of bicontinuous structure. These novel microemulsion-based 
gels can be used for immobilization of any substance provided that said substance dissolves in the hydrophilic or 
lipophilic part of the microemulsion. 

[0020] The pharmaceutical composition according to the invention comprises a microemulsion made up of a hy- 
drophilic component, a lipophilic component, a surfactant and a drug, wherein the hydrophilic component, lipophilic 
component and surfactant form, when examined on a macroscopic scale, a one-phase solution. In this kind of micro- 
emulsion 1) the lipophiliccomponentis dispersed as colloidal droplets in the hydrophilic component, or2) the hydrophilic 
and the lipophilic component forni a microemulsion with bicontinuous structure wherein said components form elon- 
gated adjacent channels. The drug is dissolved In the dispersed component or in the hydrophilic or the lipophilic com- 
ponent of the bicontinuous microemulsion. The microemulsion is stabilized by means of the surfactant. It is character- 
istic that a gelatinizer and water is added to the microemulsion thereby bringing the microemulsion into a gel form, 
[0021] The above wording "when examined on a macroscopic scale a one-phase solution", which also appears in 
the claims, denotes that the "solution", which is not an ideal solution, is thermodynamicaily stable and optically isotropic 
The droplet size is typically in the size range 1-100 nm. When examined on a microscopic scale (o.g by an electron 
microscope or light scattering), the heterogeneous stmcture of said "solution" shows up. 

[0022] The term "microemulsion" as used in the definition of this invention in the description part and in the claims 
comprises both conventional microemulsion regions and miceiiar (micelles and reverse micelles) regions as shown in 

[0023] The ternn "droplet" as used in the definition of this invention in the description part and in the claims comprises 
both a conventional microemulsion and micelle, reverse micelle, respectively 

[0024] According to one preferred embodiment, the phamiaceutloal composition is based on such a gelatinized mi- 
croemulsion in which the lipophilte component is dispersed as droplets in the hydrophilic component. 
[0025] Particularly preferred Is such a composition In which the hydrophilic component is water or a mixture of water 
and a pharmaceutioaiiy acceptable alcohol, and the lipophilic component is a pharmaceutical iy acceptable hydrocar- 
bon, fatty acid, a mono-, di- or triglyceride of a fatty acid or mixtures thereof. 

[0026] As suitable lipoph ilic components that are phannaceutically acceptable can be mentioned paraffin oil which 
IS a mixture of hydrocarbons or animal or vegetable oils with one or more C8.20 fatty acid or a mono-, di- or triglyceride 
of a fatty acid. Examples of suitable fatty acid based oils are fish oil. cod-liver oil, castor oil. soybean oil, maize oil 
olive oil, almond oil. peanut oil. peach oil, palm oil, coconut oil. rape oil or sunflower oil. These kinds of oils are mixtures 
of several unsaturated and saturated esterified fatty acids. Castor oil has proved to be particularly suitable the main 
component (87 %) being castor oil acid, a hydroxy substituted acid with the formula 

CH3 ( CH2 ) s-CH-CH2-CH=CH- ( CH2 ) 7-COOH 
I 

OH 

[0027] Other fatty acids of castor oil are oleic acid (7%). linoieic acid (3 %), paimitinic acid (2 %) and stearic acid (1 
%). The excellent microemulsion and solvent properties of the castor oil are probably due to the high hydroxy acid 
concentration. This leads to the assumption that also other natural or synthetic, pharmaceutioaiiy acceptable hydroxy 
substituted fatty acids with intermediate chain length are suitable as the lipophilic component or as a part thereof. 
[0028] Phamiaceutically acceptable surfactants are ionic or non-ionic surface active materials. Particularly suitable 
surfactants are e.g. phospholipids, especially naturally occuring egg and soyabean lecithins. Besides these any other 
pharmaceutically acceptable su rfactant can be naturally used lil<e the surfactants known under the trade names Tween 
Crempophor, Nikkol, Myr], Cetioi etc. 

[0029] Phospholipids, especially naturally occuring egg or soyabean lecithins represent important surfactants Lec- 
ithin is highly lipophilic due to two hydrocarbon chains but at the same time it is also hydrophilic due to polar zwitterionic 
head group. In water lecithins have a strong tendency to form lamellar liquid crystals at high lecithin contents In water- 
oil systems lecithin is slightly too lipophilic to form a stable microemulsion. By adding a lower alcohol to the water the 
hydrophilic component is made less hydrophilic and in a system like this lecithin gives stable microemulsions. Alcohol 
acts as an amphilic co-solvent, 

[0030] Suitable gelatinizers are gelatin or one of the polysaccharides agarose, agar, pectin or carrageen. 
[0031] The pharmaceutical compositions according to the invention are suitable as carriers for both water soluble 
and lipo-soiuble dmgs. Gels based on o/w type microemulsions suit for immobilization of lipo-soluble drugs If the 
microemulsion has a bicontinuous structure, the composition suits as carrier for both water soluble and lipo-soiuble 
drugs. 
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[0032] In particular the gels according to the invention based on o/w microemulsions suit as carriers for cyclosporin, 
liposoluble vitamins or a steroid like e.g. hydrocortisone. Cyclosporins are cyclic polypeptides with a strong immuno- 
suppressive effect. The body is formed by a ring structure of 11 amino acids 



10 
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25 




'2 



in which the substituent R may vary. An important commercial drug is ciclosporin or cyclosporin A in which R is ethyl. 
Other cyclosporins are cyclosporin B (R = methyl), cyclosporin C (R = -CH(0H)-CH3), cyclosporin D (R = isopropyl), 
30 and cyclosporin G (R = l-propyl). 

[0033] The obtained mlcroemulsion-based gel is moulded into pieces of desired size and shape. The gel can be 
used as such for oral, rectal, intravaginal, transdennal or topical phannaceutical preparations without any additives 
besides possible preserving agents. 

[0034] All lipophilic materials, hydrophllic materials and surfactants do not together form a one-phase region of the 
3s kind described above which Is the prerequisite for a microemulsion. Only those combinations which form one or more 
one-phase regions in the phase diagram are useful for the purpose of this Invention. A further prerequisite for a suc- 
cessful pharmaceutical combination is that the drug can be incorporated Into the microemulsion and does not break 
the structure of the microemulsion. Through testing only it is possible to definitely find out which component combina- 
tions yield the desired final result. 
40 [0035] This invention also relates to a method for the preparation of a pharmaceutical composition based on a mi- 
croemulsion-based gel. It is characteristic that 

a hydrophllic component, a lipophilic component and a surfactant are mixed into a one-phase microemulsion and 
a drug is added to the microemulsion and 
45 . a gelatinizer is dissolved in water at a raised temperature and the microemulsion containing the drug is added 
thereto. 

[0036] The phannaceutical compositions derived from mlcroemulsion-based gels are manufactured essentially in 
the following way. When a certain surfactant and a lipophilic component have been selected, at least a partial phase 
50 diagram should be created in order to show the liquid phases. A phase diagram for a particular system is usually 
created by weighing each component separately in a test tube. 

Different compositions of the system can then be analyzed visually after they have stabilized at 2S''C for twenty-four 
hours. The most important compositions with respect to gelatinizing are one-phase solutions (microemulsions). As 
stated above they are either water/oil, oil/water or bicontinuous microemulsions. Such a specific composition is then 
55 warmed to 45°C at which temperature the drug is added. After this the microemulsion containing the drug is mixed 
with a 40 % gelatin-water mixture at about 50 - 55 °G. Mixing is continued until the solution is homogeneous. Upon 
lowering the temperature the solution changes pseudosolid. If lecithin is used as the surfactant, it does not, however, 
become quite transparent but has a yellow thick colour due to lecithin. 



s 
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[0037] The structure of microemulsions (water/oil, oil/water or bicontinuous) can be determined by means of pub- 
lished methods e.g. NMR, electron microscope, or electrical conductivity {K Shinoda et al., Langmuir 9 (1993) 1254; 
K Shinoda et a].. J Phys Chem 95 (1991) 989-993; J Eastoe et al., Advances Colloid Interface Sci, 36 (1991) 1-31). 
[0038] This invention relates further to a novel gelatinous microemulsion which is characterized In that It comprises 

5 

- . a lipophilic component which is dispersed as colloidal droplets in a hydrophillc component, or that 

- a hydrophilic and a lipophilic component form a microemulsion with a bicontinuous stnjcture wherein said compo- 
nents fonn elongated intertwined channels. 

10 [0039] Such a novel microemuision-based gel suits well as earner not only for drugs but also for other substances. 

Experiments 

[0040] The invention will be explained in more detail in the following by means of examples. 

15 

Example 1 

[0041] The phase diagram of the system soya lecithin - hexadecane - water/ethanoi. 

[0042] The water/ethanoi solution used contained 50 weight-% ethanol. The components of each concentration com- 
20 bination were weighed separately in a test tube. After 24 hour stabilization at a temperature of 25'C the phases were 
visually analyzed between polarized glasses. The obtained phase diagram is shown in Fig. 3. The figure shows that 
a one-phase region (W iV) had been found by visual observation. In Fig. 3 L.| denotes a miceiiar region and 1^ a region 
of reverse micelles. F and D denote liquid crystal phases which are anisotropic systems. 

25 Example 2 

[0043] The phase diagram of the system egg lecithin - paraffin oil - water/ethanoi. 

[0044] The water/ethanoi solution used contained 80 weight-% ethanol. The phase diagram was produced according 
to the previous example. As seen in the phase diagram (Fig. 4) a one-phase system was found also in this system but 
30 it required a much higher ethanol and lecithin concentration than in Example 1 . The miceiiar region is indicated by 
and L2. 

Example 3 

35 [0045] The phase diagram of the system soyabean lecithin - paraffin oil - water/ethanoi. 

[0046] The water/ethanoi solution used contained 50 weight-% ethanol. The phase diagram was produced as in 
Example 1 . The phase diagram (Fig. 5) shows that a one-phase (1 O) region exists near the corner of the hydrophilic 
component (water/ethanoi). The region is very small and does appear in the figure. 

40 Example 4 

[0047] A microemuision-based gel containing ciclosporin (microemulsion; soyabean lecithin-paraffin oil-water/etha- 
nol) 



[0048] On the basis of the phase diagram of Fig. 5 a microemulsion was prepared that contained 0.9065 g soya 
lecithin, 1 .5855 g ethanol, 1 .5855 g water, and 0.453 g paraffin oil (lecithin 20 %, paraffin oil 10 % and water/ethanoi 
70 %). An amount of 0.2 g of ciclosporin, which dissolved well, was added to the microemulsion. An amount of 1 .4 g 
of gelatin (Bloom 300) was dissolved in 2.06 g of water, the temperature of which was SS'C. 
[0049] Two additional tests b) and c) were made according to the above test a) using the same components but in 
different amounts. 

[0050] The compositions of the pharmaceutical preparations derived from microemuision-based gels were as follows 
(the amounts in %}: 
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(continued) 





a 


b 


c 


paraffin oil 


5.5 


2.8 


4.2 


ethanol 


19.4 


23.5 


21.4 


water 


44.5 


48,7 


46.6 


gelatin 


17.1 


17.1 


17.1 


ciclosporin 


2.4 


2.4 


2.4 



[0051] Tfie electrical conductivity of i) tfie microemulsion, li) the microemulsion containing ciclosporin. and iii) the 
microemulsion based gel containing ciclosporin were measured. The conductivity of the gel was higher than that of 
the microemulsions. 

15 Example 5 

[0052] A microemulsion-based gel containing ciclosporin with castor oil as the lipophilic component. 
[0053] A microemulsion-based gel containing cyclosporin was prepared in the manner described above with the 
exception that castor oil was used Instead of paraffin oil. A one-phase region was found already with a very small 
20 concentration (3 %) of castor oil. In addition to castor oil the microemulsion contained 25 % lecithin and 72 % water/ 
ethanol (1:1) solution. A gel with the following composition was prepared: 



lecithin 


13.0% 


ethanol 


18.7% 


water 


42.3 % 


castor oil 


1 .5 % 


gelatin 


16.0% 


ciclosporin 


8.5 % 



[0054] The solubility of ciclosporin in the microemulsion was surprisingly high considering the small amount of castor 
oil. The solubility of cyclosporin In castor oil is 250 mg/ml but if ciclosporin in the above gel were dissolved solely in 
the castor oil component, a solubility value of 5200 mg ciclosporin per g of castor oil would be obtained. EthanolAvater 
seems to take part in the dissolution of ciclosporin. 

35 

Example 6 

[0055] A microemulsion-based gel containing vitamin A with paraffin oil as the lipophilic component. 
[0056] The following composition was prepared: 
40 



lecithin 


8.50 % 


ethanol 


21 .97 % 


water 


47.59 % 


paraffin oil 


4.25 % 


vitamin A 


0.17% 


gelatin 


17.25% 



Example 7 

[0057] Microemulsion-based gels containing vitamin E. D or A with castor oil as the lipophilic component. 
[0058] Following compositions were prepared: 

Composition with vitamin E: 

[0059] 

I lecithin I 14.17% [ 
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(continued) 



ethanol 


20.40 % 


water 


45.37 % 


castor oil 


1 .70 % 


vitamin E 


0.85 % 


gelatin 


17.51 % 



Composition with vitamin D: 
[0060] 



lecithin 


14.18% 


ethanol 


20.41 % 


water 


46.18 % 


castor oil 


1.71 % 


vitamin D 


0.0012 % 


gelatin 


17.52% 



Composition with vitamin A: 
[0061] 



lecithin 


14.18% 


ethanol 


20.41 % 


water 


46.02 % 


castor oil 


1.70% 


vitamin A 


0.17% 


gelatin 


17.52% 



Example 8 

35 [0062] A microemulsion-based gel containing ciclosporin with agar as the gelatinizer. 
[0063] The following composition was prepared: 



lecithin 


14.3% 


ethanol 


20.6 % 


water 


54.6 % 


castor oil 


1.7% 


ciclosporin 


5.0% 


agar 


3.8 % 



45 

[0064] The advantage of agar over a gelatin gel is that agar is needed less than gelatin. Furthermore agar withstands 
better the raised temperature than a gelatin gel. Agar remained solid even at 50 "C. 

Example 9 

50 

[0065] Microemulsion-based gels containing vitamin A or E with agar as the gelatinizer. 
[0066] The following composition was prepared: 



55 
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Composition with vitamin A: 
[0067] 



Composition with vitamin E: 
15 [0068] 



lecithin 
ethanol 
water 
castor oil 
vitamin A 
agar 



lecithin 
ethanol 
water 
castor oil 
vitamin E 
agar 



15.16% 
21 .83 % 



0.18% 
3.21 % 



15.16% 
21 .84 % 
57.06 % 
1 .82 % 
0.90 % 
3.22 % 



[0069] The phase diagrams shown in Figs. 3-5 are valid at 25*C without any drug added. 

[0070] It is obvious to a specialist in the field that different embodiments of the invention may vary within the limits 
set forth in the enclosed claims. 



Claims 

1 . A pharmaceutical composition comprising a microemulsion made up of a hydrophilic component, a lipophilic com- 
ponent, a surfactant and a drug, wherein the hydrophilic component, the lipophilic component and the surfactant 
torn, when examined on a macroscopic scale, a one-phase solution, wherein 

• the lipophilic component is dispersed as colloidal droplets in the hydrophilic component, or 

• the hydrophilic and the lipophilic components fomi a microemulsion with bicontinuous structure wherein said 
components forni elongated intertwined channels, and 

- the drug is dissolved In the dispersed component or In the hydrophilic or the lipophilic component of a micro- 
emulsion of bicontinuous stmcture, and the microemulsion is stabilized by means of the surfactant, wherein 
a gelatinizer and water are added to the microemulsion thereby bringing the microemulsion Into gel form char- 
acterized in that the gelatinizer is gelatin or a polysaccaride selected from the group consisting of agarose, 
agar, pectin or carrageen and that the surfactant is a non-toxic, pharmaceutically acceptable component. 

2. A pharmaceutical composition according to claim 1 characterized in that the lipophilic component of the microe- 
mulsion is dispersed as droplets in the hydrophilic component. 

3. A phamiaceutlcal composition acconding to claim 1 characterized in that the hydrophilic component and the li- 
pophilic component fomn a microemulsion with bicontinuous structure. 

4. A phamiaceutlcal composition according to claim 1 , 2 or 3 characterized in that 

the hydrophilic component Is water or a mixture of water and a phannaceutically acceptable alcohol, and 

- the lipophilic component is a pharmaceutically acceptable hydrocarbon, fatty acid, a mono-, di- or triglyceride 
of a fatty acid or mixtures thereof. 

5. A phamnaceutical composition according to claim 4 characterized in that the lipophilic component is paraffin oil. 
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6. A pharmaceutical composition according to claim 4 characterized in that the lipophilic component contains one or 
more pharmaceutically acceptable Cg-ao fatty acid or a mono-, di- or triglyceride of a fatty acid. 

7. A pharmaceutical composition according to claim B characterized In that the fatty acid is hydroxy! substituted. 

8. A pharmaceutical composition according to any of claims 1 -7 characterized in that the surfactant Is a phospholipid, 
preferably lecithin. 

9. A phannaceutical composition according to any of claims 1 - 8 characterized in that the drug is a cyclosporin , lipo- 
soluble vitamin or a steroid. 

10. A phannaceutical composition according to claim 9 characterized in that the drug is ciclosporin; the lipophilic com- 
ponent which is dispersed in the hydrophilic component is castor oil; the hydrophilic component is a water-ethanol 
solution and the surfactant is soyabean lecithin. 

11. A phannaceutical composition according to any of claims 1-10 characterized in that the gel is so viscous that It 
can be shaped as such Into separate pieces. 

12. Method for the preparation of a pharmaceutical composition characterized in that 

- a hydrophilic component, a lipophilic component and a non-toxic, phannaceutically acceptable surfactant are 
mixed Into a one-phase microemulslon and 

- a drug is added to the microemulsion and 

- a gelatinizer is dissolved in water at a raised temperature and the microemulsion containing the drug is added 
thereto. 

13. A gelatinous microemulsion which comprises a hydrophilic component, a lipophilic component, a surfactant and 
a gelatinizer, and which is purposed for Immobilizing some substance, the microemulsion being stabilized by means 
of the surfactant and forming on a macroscopic scale a one-phase solution, the gelatinizer and water being added 
to the microemulsion thereby bringing the microemulsion in gel form, characterized in that the gelatinizer is gelatin 
or a polysaccaride, and 

• the lipophilic component is dispersed as colloidal droplets in the hydrophilic component, or that 

the hydrophilic and the lipophilic components form a microemulsion of bicontinuous stmcture wherein said 
components form elongated intertwined channels. 



1. Phamiazeutisches Praparat, umfassend eine Mikroemulsion, hergestelltauseinerhydrophilenKomponente, einer 
lipophllen Komponente, einem oberflachenaktiven MIttel und elnem Arzneimittel, wobei die hydrophlle Komponen- 
te, die lipophile Komponente und das oberflachenalrtive Mittel bei der Untersuchung im makroskopischen MaBstab 
eine Einphasen-Losung bllden, 

wobei 

- die lipophile Komponente in der hydrophilen Komponente als koiloidale Tropfchen dispergiert ist oder 

- die hydrophlle und die lipophile Komponente eine IVIIkroemulslon mit bikontinuierticher Struktur bllden, wobei 
die genannten Komponenten ausgedehnte verschlungene Kanale bllden, und 

- das Arzneimittel in der dispergierten Komponente oder in der hydrophilen Oder in der llpophilen Komponente 
eIner Mikroemulsion mIt bikontinuierllcher Struktur gelost ist und wobei die Mikroemulsion mittels des ober- 
flachenaktiven Mittels stabilisiert ist, wobei ein Geliennittel und Wasser der Mikroemulsion zugesetzt worden 
sind, um die Mikroemulsion in Gelfonn zu bringen, dadurch gekennzeichnet, dass das Geliennittel Gelatine 
Oder ein Polysaccharid, ausgewahit aus der Gruppe, bestehend aus Agarose, Agar, Pectin und Carrageen, 
ist, und dass das oberflachenaktive Mittel eine nicht-toxische pharmazeutisch annehmbare Komponente ist. 

2. Phamiazeutisches Praparat nach Anspruch 1 , dadurch gekennzeichnet, dass die lipophile Komponente der Mi- 
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kroemulsion in der hydrophilen Komponente als Tropfchen dispergiert ist. 

3. Pharmazeutisches Praparat nach Anspruch 1, dadurch gekennzeichnet, dass die hydrophile Komponente und 
die lipophile Komponente eine Mii<roemulsion mit bil<ontjnuierlicher Strui<tur bilden. 

5 

4. Pfiannazeutisches Praparat nach Anspruch 1 , 2 oder 3, dadurch gekennzeichnet, dass 

die hydrophile Komponente Wasser oder ein Gemisch aus Wasser und einem phannazeutisch annehmbaren 
All<ohol Ist und dass die lipophile Komponente ein phannazeutisch annehmbarer Kohlenwasserstoff, eine 
10 pharmazeutisch annehmbare Fetlsaure, ein phanmazeutisch annehmbares l\^ono-, Di- oderTriglycerid einer 

Fettsaure oder ein Gemisch davon ist. 

5. Phamiazeutisches Praparat nach Anspruch 4, dadurch gel<ennzelchnet, dass die lipophile Komponente Paraffinol 
ist. 

15 

6. Phamiazeutisches Praparat nach Anspruch 4, dadurch gekennzeichnet, dass die lipophile Komponente ein oder 
mehrere phannazeutisch annehmbare C8.2o-Fettsauren oder ein IWIono-, Di- oder Triglycerid einer Fettsaure ent- 
halt. 

20 7. Pharmazeutisches Praparat nach Anspmch 6, dadurch gekennzeichnet, dass die Fettsaure hydroxyl-substitulert 
Ist. 

8. Phamiazeutisches Praparat nach einem der Anspruche 1 bis 7, dadurch gekennzeichnet, dass das oberflachen- 

aktive Mittel ein Phospholipid, vorzugsweise Lecithin, ist. 

25 

9. Phamiazeutisches Praparat nach einem der Anspruche 1 bis B, dadurch gekennzeichnet, dass das Arzneimittel 
ein Cyclosporin, ein lipolosliches Vitamin oder ein Steroid ist. 

10. Pharmazeutisches Praparat nach Anspmch 9, dadurch gekennzeichnet, dass das Arzneimittel Cyclosporin ist; 
30 dass die lipophile Komponente, die in der hydrophilen Komponente dispergiert Ist, Rhizlnusdl ist, dass die hydro- 
phile Komponente eine Wasser-Ethanoi-Losung ist und dass das oberflachenaktive Mittel Sojabohnenlecithin ist. 

1 1 . Phamiazeutisches Praparat nach einem der Anspruche 1 bis 10, dadurch gekennzeichnet, dass das Gel so viskos 
Ist, dass es als solches zu getrennten StQcken verfonnt werden kann. 

35 

12. Verfahren zur l-lerstellung eines phamriazeutischen Praparats, dadurch gekennzeichnet, 

dass eine hydrophile Komponente, eine lipophile Komponente und ein nicht-toxisches pharmazeutisch an- 
nehmbares oberflachenaktlves ly^lttel zu einer EInphasen-lvlikroemulslon vermischt werden, 

40 

dass ein Arzneimittel der Mikroemulslon zugesetzt wird und 

- dass ein Geliennittel in Wasser bei erhdhter Temperatur aufgelost wird und dass die das Arzneimittel enthal- 
tende Mikroemulslon hierzu zugegeben wird. 

45 

13. Gelartige Mikroemulslon, umfassend eine hydrophile Komponente, eine lipophile Komponente, ein oberflachen- 
aktlves Mittel und ein Geliermlttel mit dem Zweck, eine gewisse Substanz zu immobllisleren, wobei die Mikroemul- 
slon mittels des oberflachenaktiven Mittels stabilisiert warden ist und in makroskoplschem MaSstab eine Einpha- 
senlosung bildet, wobei das Geliennittel und Wasser zu der Mikroemulslon zugesetzt worden sind, urn die Mi- 

so kroemulsion in Gelfonn zu bringen, dadurch gekennzeichnet, dass das Geliermittel Gelatine oder ein Polysac- 
charid Ist, und 

dass die lipophile Komponente als kolloldale Tropfchen in der hydrophilen Komponente dispergiert ist, oder 

55 - dass die hydrophile und die lipophile Komponente eine Mikroemulslon mil bikontinulerlicher Struktur bilden, 

wobei die genannten Komponenten ausgedehnte verschlungene Kanale bilden. 
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Revendications 

^' Sr^S" PJ^™«'=^"«''"^ comprenant une micro-6mulsion fate d'un composant hydrophile, d'un composant 
letensio-actif torment, quand on les examine au niveau microscoplque, une solution monophasique. dans laquelle 

■ le composant lipophile est disperse sous fomie de gouttelettes colloidales dans le composant hydrophile ou 

lesdits composantsfomientdescanaux allonges et entrelaces et 

■ mi!l^fim.r"' f f T"' u'"' '.^ «""P°««"» «l«pers6 ou dans le composant hydrophile ou lipophile de la 
micro-6mulsion k structure bcontinue , et la mlcro-6mulsion est stabilis6e au moyen du tensio-actif, 

dansjaquelle on ajoute un gelifiant et de I'eau a la micro-6mulsion, amenant ainsi la micro-emulsion sous fomie 
de gel, caractensee en ce que le gelifiant est de la gelatine ou un polysaccharide choisi dans le groups forme 
ZlnfT^' f'T'^l' °" " ""'"^enine et en ce que le tensio-acttt est un composant non toxique 

acceptable sur le plan pharmaceutique. "aih^b. 

2. Composition phamiaceutique selon la revendication 1 , caracterlsee en ce que le composant lipophile de la micro- 
emulsion est disperse sous forme de goutelettes dans le composant hydrophile. 

3. Composition phamiaceutique selon la revendication 1, caracterisee en ce que le composant hvdroDhile et le 
composant lipophile ferment une micro-6mulsion avec une structure bicontinue. 

4. Composition pharmaceutique selon les revendications 1 , 2 ou 3, caracterisee en ce que 

■ te™r,«m?^''Ti*''"''f ''tT"^ 

di O.TT i 'V «°=«Pt«'"« sur le plan phamiaceutique, un acide gras. un mono-, 

di-ou triglyceride d'un acldegrasoudes melanges deceux-cl. 

^' SparaST ^«^«"d!^«on 4. carBcterlsee en ce que le composant lipophile est I'huile 

6. Composition phamiaceutique selon la revendication 4, caracterisee en ce que le composant lipophile contient un 

^" droX™°" ^ ^«^«n1'=ation 6, caracterisee en ce que Pacide gras est a substitution hy- 

rinTrr™Tr"S"^ " 9- caracterisee en ce que le medicament est une cyclospo- 

hydrophile est une solution eau/6thanol et le tensio-actif est la I6cithine de soja. 

11. Composition selon d'une quelconque des revendications 16 10, caracterisee en ce que le gel est si visqueux 
quilpeutetrefa9onn6telqueenpi6cess6par§es. esi si visqueux 

12. Proc6d6 pour la preparation d'une composition phamiaceutique caracterise en ce que 

■ ITnT-nT^ coriiposant hydrophile, un composant lipophile et un tensio-actif non toxique, acceptable sur 
le plan pharmaceutique, sous forme d'une micro-emulsion monophasique et ^ ' 

- on ajouteun medicament & la micro-§mulsion,et 

- on dissous un gelifiant dans de I'eau a une temperature 6lev6e et on y ajoute la microemulsion contenant le 
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medicament. 



Micro-6mulsion gelatineuse qui comprend un composant hydrophile, un composant lipophile, un tenslo-actif et un 
gelifiant, et dont I'utilite est d'immobilisercertainesubstance, la micro-emulsion etant stabilisee au moyen du tensio- 
actif et fomiant, au niveau microscopique, une solution monophasique, le gelifiant et Teau 6tant ajoutes ^ la mlcro- 
emulsion amenant ainsi la micro-emulsion sous fome de gel, caracterisee en ce que le gelifiant est la gelatine 
ou un polysaccharide, et ^ a 

• le composant lipophile est disperse sous forme de gouttelettes colloidales dans le composant hydrophile ou 
enceque j c , 

■ lescomposants hydrophile et lipophile fofment une micro-emulsion avec une structure bicontinue dans laquelle 
lesdits composants torment des canaux allong6s et entrelac6s. 
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